Rational: Female genital mutilation (FGM) is prevalent in northern Ghana, as the practice is seen as a passage rite to women adulthood and thus undertaken just before marriage. Objectives: We determined the changes in trend of FGM in deliveries at the Navrongo War Memorial hospital, and compared the outcomes and FGM status. Design: Retrospective extraction and analysis of delivery data at the hospital from 1 st January 1996 to 31 st December 2003. Results: Of the 5071 deliveries, about 29% (1466/5071) were associated with FGM. The highest prevalence (95% CI) of 61.5% (50.9, 71.2) was in women aged 40 years and above, and the lowest of 14.4% (11.7, 17.0) was in women below 20 years. The all-age prevalence of FGM showed a significant decline (p-value for linear trend < 0.01) from 35.2% in 1996 to 21.1% in 2003. About 6% (89/1466) of mothers with FGM had stillbirths compared with about 3% (123/3605) of mothers without FGM. Again FGM was associated with 8.2% (120/1466) caesarean section rate compared with 6.7% (241/3605) in mothers without FGM. Mean birth weight and frequency of low birth weights were not significantly associated with FGM status. Conclusion: Although there is a high rate of FGM among mothers in the district and is associated with a higher proportion of stillbirths and caesarean sections, practice has shown a significant decline in the district in recent years due to the prevailing campaigns and intervention studies. There is therefore the need to sustain the ongoing intervention efforts.
INTRODUCTION
The practice of female genital mutilation (FGM) regrettably persists in many parts of the developing world where it is firmly anchored in culture and traditions 1, 2 . The procedure involves partial or total removal of the external female genitalia or other injury to the female genital organs for cultural, religious or other non-therapeutic reasons. The practice is coded into four types 3 , the most common type (II) account for up to 80% of all cases, while the most extreme type (III) constitutes about 15% of the total procedures. The health consequences vary according to the type and severity of the procedure performed 4 . Immediate complications include severe pain, shock, hemorrhage, urine retention, and injury to adjacent tissue or death. Long-term consequences include urinary incontinence, painful sexual intercourse, sexual dysfunction and difficulties with childbirth 5 . In recent times, there have been concerns about the potential risk of transmission of the human immunodeficiency virus due to the practice 3 . In the longer term, many victims suffer feelings of incompleteness, anxiety and depression 6 .
In Ghana, FGM is prevalent in the northern parts of the country, where type II is documented to be the commonest form of the practice [7] [8] [9] . In this area, FGM is seen as a passage rite in adulthood and is therefore undertaken just before marriage. Though recent evidence indicates the practice is undergoing a major decline, accurate measurements of individuals' status, which is necessary for proper evaluation of intervention studies, poses practical and ethical challenges. This is due to denial among respondents and also due to the criminalization of the practice in recent years 9, 10 . Moreover, no study to date, has described the relationship between the FGM practice and delivery outcomes in northern Ghana.
The main objective of this study was therefore to examine the changes in trend of the practice over the period among women delivering in the district hospital and compare the delivery outcomes and female genital mutilation status.
METHODS

Study area:
The study was conducted in the War Memorial Hospital (WMH) located in the Kassena-Nankana District (KND) of northern Ghana. The WMH is a district health facility that offers secondary clinical and public health services. The KND has a mixture of rural and urban settlements with majority of the inhabitants being subsistence farmers. The district has two major ethnic groups with two distinct languages but with homogeneous socio-cultural and economic institutions. The total population of the district is estimated to be 151 000 with about 15% being women of childbearing age. The total fertility rate is 4.5 and an estimated 4000 live births are recorded per year 11 .
Study design:
This study examined all deliveries in the district hospital from 1 st January 1996 to 31 st December 2003. Delivery data is systematically documented using a structured delivery record book. This information included maternal age, type of delivery, genital mutilation status, previous obstetric history and delivery outcome among others. A questionnaire was designed and used to extract the necessary data for the study. Two steps were used: first, all records on deliveries in the labour and lying in wards were reviewed and the required information extracted. The second step was by confirming the extracted data using confidential patient records from the medical records department. Two physicians working initially in parallel did all the extractions, and completed the study questionnaire in order to minimize bias and errors. To ensure confidentiality, all data extraction and analysis were done anonymously and unlinked. The hospital administration granted permission for the conduct of the study.
Data analysis:
All the extracted data were analysed using EPI info version 3.3.2 (2002) and Stata tm version 8 softwares. The analysis focused first on the entire data set and then highlighted the relationship between maternal age, parity and female genital mutilation on birth outcomes: mean birth weight, low birth weight, stillbirths and caesarean section. We described the characteristics of the stated outcomes and looked for trends by doing multiple strata comparisons among the outcomes. The statistical tests used were student's t tests for all continuous variables and χ 2 tests for categorical variables. Point estimates were computed and presented as means, proportions or percentages. Interval estimates are presented in 95% confidence intervals or ranges. Odds ratio and associated 95% confidence intervals were calculated to estimate the magnitude of risk associated with various maternal characteristics and specific birth outcomes. Chi square test for linear trend in prevalence of female genital mutilation was also computed. All statistical tests were two sided and an alpha level < =0.05 was considered significant.
RESULTS
Baseline Characteristics: In all, 5071 maternal deliveries were analysed. The average maternal age was 25.8 years (range 14-55 years), 14.6% were in their teens and about 2.0% (99/5071) had advanced maternal age of 40 years and above. About 35% (1795/5071) of mothers were primiparous. (Figure 2 ), thus showing a significant decline over the period in this young maternal age group where most of female genital mutilation occurs in the district. During the same period, genital mutilation rate among mothers in the next higher age group, 20-29 years, were 35.2, 27.8 and 16.6 percent respectively, confirming the significant decline in the practice. While the all age group change in prevalence in mothers was 1.7% (34.3% to 32.6%) from 1996 to 2000 a period of four years, the change in prevalence significantly increased to 11.7% (32.6% to 
Birth Outcomes and Female Genital Mutilation
The babies delivered by circumcised mothers were on the average 30 grams (0.00, 0.06; p-value =0.04) heavier than babies of uncircumcised mothers (2870 vs. 2840 grams), this difference was however not statistically significant when maternal age was taken into consideration. When the analysis was stratified on maternal age the mean birth weight among circumcised and uncircumcised mothers aged less than 20years, 20-30 years and > 30 years were similar: 2642 vs. 2664; 2863 vs.2867; and 2956 vs.2951 grams respectively. The same trend was observed if stratified on maternal parity categorized as one, two or more than two. The respective birth weights among circumcised and uncircumcised mothers were 2664 vs. 2707; 2855 vs.2902; 2742 vs.2939 grams.
The frequency of low birth weight among circumcised mothers was 15.4% compared with 15.9% among non-circumcised mothers (Table 2) . On the other hand, female genital mutilation was significantly associated with higher stillbirth rate (6.1% vs. 3.4%: p-value <0.001). Babies from circumcised mothers were approximately twice as likely to be stillborn compared with the non-circumcised mothers [OR (95% CI) = 1.8 (1.4, 2.4); p value < 0.01]. This finding changes only in the age group of lowest prevalence if the data is stratified on maternal age or parity ( Table 2 ). The caesarean section rate in circumcised mothers compared with non-circumcised mothers was higher but not statistically significant: 8.2% (120/1466) vs. 6.7% (241/3605 p-value = 0.06). The respective com-parative caesarean section rates among the maternal age and parity groups were also similar ( Table  2) . In the Kassena-Nankana district of northern Ghana where this study was conducted, female genital mutilation has been part of the passage rite in adulthood for decades 7, 8 . Recent evidence suggests a major decline, attributable to the culturally appropriate community intervention embarked upon by the Navrongo Health Research Centre 9 . This assertion is confirmed by our results which showed a significant decline in the practice from 1996 (34.3%) to 2003 (20.9%). The decline is of recent occurrence because while there was 1.7 % decline in prevalence from 1996 to 2000, this significantly increased to over 10% from 2000 to 2003 predominantly in the teenage and primiparous mothers (Figure 2 ). The period of major decline coincided with the period of the promulgation of the law banning the practice in 1994 and the experimental intervention introduced by the Navrongo Health Research Center 9 . The decline may therefore be attributed to the combined effect of these two interventions. However, given the lack of effectiveness of enforcement of the law against such cultural practice, it is unclear whether the major decline is significantly associated with the legal approach.
Again the study provides evidence that despite the overall lack of consistency in self-reporting status among women in the study area in recent times 9, , significant changes in the practice seem to be occurring in the Kassena-Nankana District. The substantial decline is therefore likely to be due to the experimental intervention introduced by the Research Centre, which utilized culturally appropriate health promotion and communication, coupled with the growing public informational campaigns against the practice.
On the effect of female genital mutilation on foetal outcomes, the study showed that female genital mutilation was significantly associated with higher stillbirth rate in contrast with some earlier reports 15, 16 . Babies from circumcised mothers were about two times more likely to be stillborn when compared with babies of uncircumcised mothers.
Stillbirth rate among teenage circumcised mothers was also more than two times higher when compared with teenage non-circumcised mothers.
There is no doubt that in some cases, without surgical intervention before childbirth among circumcised mothers, prolonged labour may occur, causing life-threatening complications for both mother and infant 17, 18 . Moreover, the conditions under which female genital mutilation is generally performed can lead to potentially fatal complications even in the less extensive forms. The type II and III are particularly likely to cause long-term health problems including birth complications, lowered fertility and reduction in a woman's ability to experience sexual pleasure. This not withstanding other suboptimal factors may be contributing to the high perinatal death among circumcised women in the study area which may need other longitudinal studies to clarify.
We showed in this study that the average weight at birth and the frequency of low birth weight among circumcised mothers and uncircumcised mothers were similar.
Given the reported complications and related consequences of the practice, it is often asked why the practice is still continuing. Reasons may be that it is unclear how frequently such problems occur, for little clinical data exist and what is available comes from small studies or is based on selfreports. Moreover, in societies where few women remain uncircumcised, problems arising from female genital mutilation are likely to be seen as a normal part of a woman's life and may not even be associated with genital mutilation. While the most important reasons may probably lie in the social and economic conditions of women's lives in many of such settings 2 , it is appropriate to document the adverse effects associated with the practice in our endemic setting as we have shown in this study.
This study is limited because it is based on secondary data and in a setting where significant number of deliveries is conducted at home. Also, as a retrospective study, some important obstetric outcomes and indications were not consistently documented and therefore could not be used for further sub-analysis. However, as a maiden study to document the trend in FGM status in our setting, the results do provide significant evidence for the prevailing situation and forms the basis for which future studies can be designed, conducted and compared.
CONCLUSION
We conclude that, the high rate of female genital mutilation among mothers in the KassenaNankana district is associated with a higher proportion of stillbirth, and caesarean sections though this procedure is not statistically significant. These not withstanding, other factors may be contributing to these high rates among circumcised women in the study area which need longitudinal studies to clarify. The practice has, however, shown a significant and dramatic decline in the district in the last few years due to the prevailing community interventions and campaigns which must to be sustained.
